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Foreword
This special issue of Science of Computer Programming is devoted to the 11th Static Analysis Symposium —
SAS 2004, held in Verona, Italy, from August 26 to 28, 2004, under the sponsorship of the University of Verona.
The eleventh International Static Analysis Symposium (SAS’04) was co-located in Verona with LOPSTR 2004 —
International Symposium on Logic-based Program Synthesis and Transformation, PEPM 2004 — ACM SIGPLAN
2004 Workshop on Partial Evaluation and Semantics Based Program Manipulation, and PPDP 2004 — 6th ACM–
SIGPLAN International Conference on Principles and Practice of Declarative Programming.
The Static Analysis Symposium is a major forum covering, since 1993, topics on static program analysis from
theoretical foundations to applications including, but not limited to: abstract domains, abstract interpretation, abstract
testing, complexity analysis, data flow analysis, model checking, optimizing compilers, program specialization,
security analysis, theoretical frameworks, type inference, and verification systems. Previous symposia were held in
San Diego, Madrid, Paris, Santa Barbara, Venice, Pisa, Paris, Aachen, Glasgow and Namur.
Among the 63 submitted papers in response to the call for papers, coming from 20 different countries, 23 have been
selected for presentation at the symposium, with proceedings published by Springer-Verlag. Eight of them have been
selected by the program committee for this special issue and they have been further refereed and revised according to
the usual high standards of the Science of Computer Programming journal.
A logic for information flow analysis with an application to forward slicing of simple imperative programs, by
Torben Amtoft and Anindya Banerjee, was selected for the best paper award during the conference. This paper presents
an innovative information flow analysis for a simple imperative language, based on a Hoare-like logic, providing more
refined results with respect to type systems, without the need of a theorem prover.
A calculus of logical relations for over- and underapproximating static analyses, by David A. Schmidt, presents a
logical-relation calculus which is a variant of the Hennessy–Milner logic for Galois-connection building. This is an
important foundation work for specifying overapproximating and underapproximating Galois connections in terms of
lower and upper powersets, providing a further bridge between abstract interpretation and model checking.
Automatic generation of polynomial invariants of bounded degree using abstract interpretation, by Enric
Rodrı´guez-Carbonell and Deepak Kapur, presents a method for generating polynomial invariants of imperative
programs by using abstract interpretation. This paper provides advanced systematic methods for automatically
generating an invariant consisting of a conjunction of polynomial equalities at each program point in programs with
polynomial assignments.
Polynomial approximations of the relational semantics of imperative programs, by Michael A. Colo´n, presents a
static analysis that approximates the relational semantics of imperative programs by systems of low-degree polynomial
equalities. This provides results which can be compared in precision with those produced by methods based on
polynomial ideals and Gro¨bner bases, with a gain in efficiency.
A polynomial-time algorithm for global value numbering, by Sumit Gulwani and George C. Necula, presents a
polynomial-time algorithm for discovering equivalences among program sub-expressions. This is a great step forward,
as earlier deterministic algorithms for the same problem either were incomplete or took exponential time.
The Octahedron abstract domain, by Robert Clariso´ and Jordi Cortadella, presents a new numerical abstract domain
for relational analysis, called Octahedron, that represents constraints of the form (
∑
i xi −
∑
j x j ≥ k). This is
presented together with an innovative implementation based on decision diagrams of a new kind called Octahedron
Decision Diagrams (OhDD).
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Type inference against races, by Cormac Flanagan and Stephen N. Freund, presents a formal type system for
statically identifying potential race conditions in concurrent Java programs. In particular, this important work proves
that this type inference problem is NP-complete.
Abstract interpretation of combinational asynchronous circuits, by Sarah Thompson and Alan Mycroft, presents
an abstract interpretation-based technique that allows the simulation and model checking of general gate-level
combinational asynchronous circuits with uncertain delay characteristics. Abstractions are here specified as multi-
value logics, providing a clean treatment of concrete and abstract models.
I sincerely thank all the referees and the SAS 2004 program committee members who actively participated in the
selection and the improvement of the papers. This special issue shows the liveliness of the Static Analysis research
area. I hope that our community will enjoy reading this issue.
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